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Abstract: Problems of optimal control for dynamic systems with fixed ends
of trajectories are often used in practical applications. Various mathematical
formulations of optimal control problems and their classification are given in
[1].

In this work the problem of optimal control for the three-sector economic
model of a cluster is considered [2]. Problem statement is to determine the
optimal distribution of investment and manpower in moving the system from a
given initial state to desired final state. To solve the optimal control problem
with finite-horizon planning, in case of fixed ends of trajectories, with box
constraints, method of Lagrange multipliers of a special type is used [3]. This
approach allows to represent the desired control in the form of synthesis control,
depending on state of the system and current time. The results of numerical
calculations for a three-sector economic model show the effectiveness of the
proposed method.

Keywords: Economic model, cluster, investments, manpower, optimal con-
trol problem, method of Lagrange multipliers

2010 Mathematics Subject Classification: 49J15, 49N35

References

[1] Geering, H.P., Optimal Control with Engineering Applications, Springer-Verlag, Berlin-
Heidelberg, 2007.

[2] Murzabekov, Z., Milosz, M. Tussupova, K., “Modeling and Optimization of the Produc-
tion Cluster”, Proceedings of 36th International Conference on Information Systems and
Architecture and Technology ISAT-2015, Part II: Advances in Intelligent Systems and
Computing, Springer International Publishing, Switzerland, 2016, pp. 99-108.

[3] Aipanov, Sh.A., Murzabekov Z.N., “Analytical Solution of a Linear Quadratic Optimal
Control Problem with Control Value Constraints”, Journal of Computer and Systems
Sciences International, Vol. 53, No. 1, pp. 84-91, 2014.

1


